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(54) INTELUGENT HYDRAUUC ACTUATOR. CONTROLUNG DEVICE/ METHOD FOR SAME, 
INJECTION MOLDING MACHINE EQUIPPED WITH SAME, DEVICE FOR CONTROLUNG ITS 
NON-UNEAR CHARACTERISTIC AND STORAGE MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an intelligent 
hydraulic actuator, in which control facilities are 
distributed around devices to be controlled, the 
processing performance of the system can be improved, 
and both reliability and flexibility can be enhanced, by 
arranging a local processor. 

SOLUTION: An intelligent hydraulic actuator 2, which is 
used in an injection molding machine having a system 
controller 216, moves linearly or in a rotary manner 
between a first position and a second position 
corresponding to the flow rate of a hydraulic oil or 
generates the power or torque corresponding to the 
pressure. A microcontroller 210 is arranged in the 
vicinity of this actuator 2 in order to move the actuator 
2 between the first position and the second position. 
The microcomputer 210 is connected with the system 
controller 216. 
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ffli::^P-tr'y-y-<D«$ttt*SaL. e/XT^AO^i^zL— ;u 
tt^]S«!)^o «£oT. 1 oa)^m-b-:^vx-xAr*FaS;«i< 
±cfzt^iz^ ga^(*S:*":7^>r>icLfcy. ©jfflii^ 
x^A^{**^«gELfcyr«ifcSA<3&t^ ^a>ft*3y 
(c. ^a)^m^-r^pp> hp-^s-siys^^^ti// 
xr*W3^p^^5>y-r^c^i::j:oT. -^(o-y-T^i^x 

[0 0 2 4] izcDttj-mummcoi^mit. ;u 

KlcIiy#ltt>*L/r:*->;P— Kv-f-i^P^^ hP-^* 
l^-t^o V-7^-;uK&i;i/X-rA^Jffli:fp-b*:;+^rBll:: 

;uKAx*ffl^^axt;z<hiw^oT. 'pt^i^mm^vmm 

fi^Si oiz-r^i:, *'a:7<-;uK/<x(D7^/<-<x* 
X7^A*NP,<DlCSSfltBi*<IfiJ±-r«o C<Z)cfc5»c. ?ftBE-7 

y. -^-^r-JSrittK^m/c-rc^cD-c^^ixaggsstc-r 



Mlc|p]±-rSo -7^7n~;uKT>r^PP> hP— 
xt^ A*iH9:^p-fe -zz-y-izga-r ^<7)fz:7 -< — ;u K/<x $ 
mi^^t^ 1sa(Dx/^vx^^ixfc1g^^-7^^-;^K^c 

■7^7f^-;u K-9-:^->X7^A^ SBr»lz$((8i-r-5> i: fc J: 
oT. ii>!?<Di^/<>rxcri:(DS«KiE5Li;ttflg^ttEftS 
C(Z):^>7K— K-7-r^PP> hP — ^(D-?«^y left 

5*. 5fe[Hiy^Jffl«K3tt;r;u=fUXAIzJ:or. CCD 
^^"tl-3fvXxA«aFt)lc«igS-r«>c:i:;&<-e^^p * 

v>r<7PP> hP— ^ictttts+tri^^T— 
^Mt-^ffitr-. <Sj^£^m*^^b*i±-Sc:<t*^Ritir*fe 
ctiii. "T-iTs^vV. CD-ROM. T—::^. ^ 
Ufc:;fp^^s>^$*ifc^-f ^pp> hP— EE 

PROM. %mM.^iU7.iZE(J>^otl^ =l>e:L-di 
T'S^^^ISy pI«g?Si5tt»t«:(D 1 OX(i-?-*t]U±lzft$ft$ 

*tfc. 1 oxi±^4ii5iJi(Dv:7 h«t7xr::^p<f^A*. 

0 -7 -r <7 p =3 > h p — ^ ic p — 7^ < :/ >f -r S c ^ ic cfc 
oTpTflliife^o CCDcfc5?S::^P^vAli. vXT^Aa 
>hP— h'7-^}$^i&:rhLTV^<7PP> 

hP — XI*lI}f»lc^^v-r^p=3>hP— ^iz 
P— T-f V^LrticfelV 

[00 251 2. jff5§»lliSg)?^Igt7>jg3t 

l^l:#^S■^^^l^ra**^TL^^o E2IZfclxT. 
av-7t^— ;uK2 0 2(i. ilDa**L/::f^a;ft*H*^ 
(fiUxtf. ?te>:/. Stt>(*. 74^iAL/— ^2&i;7K> 
2 0 4A^t,gltSly. f^ijll»^^><7 2 0 6-^iSal 

;uK2 0 2(i. iralE$;h.S^^ti^f^»?ft*. Hilzfc 

[0 0 2 6] T^r^ P=i:^ KP — ^ 2 1 Ol*. -7— 7t^— 
;uK2 0 2lC3fiSLfr<ia i>-h;nili^) 
i3fcy. 4cDi&ff. -^-utt^^j-x— $z 2cd 

i&f^s®jffli-r§o *fcT>r>7Pp>HP— ^2 1 oi±. 
"7X7it— ;u k2 o 2 leffies+ifc-^-ofifeo/^^u:^^!:;^ 
^^iX-^4,$ijffli-ri»ci:A^r*^^o 02-ci*. v>r 

^P=I>hP — ^2 1 OfiT— Tlx— ;u K2 o 2ic5jyfrf 

it^*LTi^^A^ -e-r^^pu^ hP— 4X 

(iT ^ ^ ^ x~--$r 2 l::iaffi L rat y rt t> tiT t J: I V 
P3> hP— 5*<gflf^W^::«ly#lte)*LTl^«)fE 
y. :^%^l=cl:yS^$tti>«!ill±CDffJ^(^SgS$'t^^ 

[0O27] ll2lC^^tvTl^i)J:arc. ^-<>7P=ll/ 
hP — ^ 2 1 Of*. a:ft^ft§|6 6. 7 6. 8 6. IkJS 
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9 eizmmtstix^^J. 4(rAoT<^ff*& 

-r<7P=i>hP— ^2 1 01*. nm^ o\zmm^*itz^ 

mth:iti)^x*^^o «£or. ■7>r^pi3>hP-^2 

1 oii. /<;u^i 4a)*j{ai^iiLr. t^^ilx— ^2 

> hP — ^2 1 Ofi. ROM ) Rt^R AM 

MiZlt. "7>r^P3> hP — ^2 1 03&</<;U:^l 4(DV 
uy-f K K^-r/<1 4 6. 1 4 8$$Jffll-r'i>fri6lcii^f 

i^^o v>r<7Pia> hP— ^2 1 01*. 
fT5c:<>:A<t?#^o -^^r^^p^v hP— ^2 1 oi±. 3? 

— ^2 1 6^3|y. V'Xt-AziV hP — ^2 1 6(±-7-< 

^pi3>hp-^2i o(c. fi]^:>'py^A^«)ys^ 
sure aLi^*8»::fp^^A*^^^pi3> hp— 5 

2 1 0fc^A-r'St7);b^M*Lt^ii^. CtibOT^P^^ 

[0 0 2 8] -^-f ^pa> hP— ^2 1 01*. 

&l;T:^ P <f -f /^(DM**^Br«ll3fti|ffll-r ^ C it A< 
■e#i»<fc5lc. D/A&i;A/D|aIiSSfll^TL^^a>;&< 

[0 0 2 9] ^PZ3> hP— ^2 1 0(*. RifSaCO 

[-(DROhARXSe ^J^iS/<^ hCDR AM^d^fc^ 

>T"^rAi I ::^p-fe'>i^-a>j:5*. ffl^^aX^^Mfii^a) 

IE S *L r t ^ 4 if (7) -7 >r ^ P 3 > h P — ^ T? fe o T t, cfc 
IV ^fr-7>r^ P3> hp— ^ I*. P3^P-b-:/ 
■9-. zi^e^L— SL<(±:^P-t?»y-9-t0?A/T-4;ctl^ 

Xi^l\ U3&^L. ^R»&lcfcft§«lft;bxe>-r^i:. 

7 ^ p =1 > h p (t 5 ffi^A^i^ ^ t l^o 
[0 0 3 0] vX7"Aa»:^p-trv-9-2 1 6f*. Itdi^ 

P— ^2 1 Ofc5S^$iJ®fi-^(DX>rva.-;U^fcT'5>o 
mif^tl^. ->X7^A«|ffli3fP-b->-9-2 1 61*. ^>c^ 

pp> hp— ^2 1 o^ti^/xttiag-trv-y-i zt^^. 



tz&&yaz?T-()\^. ^Si£^fiS*t*a>.fca 
(7)«kd>S1fa[f*-7-f ^pzj> hP— ^2 1 0-^21 

■7>f ^pzi>hp— ^2 1 01*. vL/y-r K/<;u^K^ 

4 6Xi;i 4 8^<DS«fttt**ftS-r«o 

[003 1 1 m2\zmt^tixi^^»mm&it. mmmm 
—^mmmm\t. -^-f ^pi3>hP-^2 1 o&t;/x 

(*vx-xA$fj»::fp-tz'y-9-2 1 BfcM^^ctjb^-e^ 

*aa)■9■:^vXTA^^ix.^sslcfct^rl*. ©jffli 
at6(Df5tA/^*f*. <i^a)-7-r^pa> hP— ^2 1 o 
izl^^ti^o -9■:?vX•xA(D'>^i:l^SSIc^5t^TI*. 
Xi^A^Jffl:fP-b*yit2 1 6;£»<. JSSMffllffifigO 5 * 0) 

[00 32] -^-f ^Pl3>hP — ^2 1 01*. 1 OCD/< 

3&<-e#. ca)ii^-7-f -i^pzi^ hP— ^(*. 1 0(07^ 

L^^o fi£l^^*, -^-r ^ P :3 > h P — ^ 2 1 O I*. ^^^CO 

mi&oumn. ■y-^vxirAr^^^^a.x— 

r (DiSf^ * * 3f P Af£ It T*ft < S-T <7 
5^a.x— 5i|c^-ri»*J!Hi:^P^^A<D»ttS»Jffll-rSB 
ttfll*iJW^Si:LT®A-r^Ctt,r*#^o ^-r^P=3 
>hP-^2l d(*. «ij^l*. -S(DiE:^»TI::fclt^ 
/ijuy^^ (»L(Dltg) #T<7T^x-4ifc 

-tM 2A^f,a)^i®1f^lCiit-^T^^iX— $I3lJg^Dl^ 

phziyu. mmt^tifzT<p^:rJi—^7.ha—^ m 
m^) . mm mm^) . mn^m^^ . m 

ti^tmrn^^^) (o^otj:. suffli^fpy^A^fttt-r 

[0 0 3 3] USSICI*. ^-r^ P3> hP — ^ 2 1 o 

I*, mzizm^tixi^^^^"?^. i^^yjutsir^^^oLT. 
i:um't^&^^^^-7\-^—ji^ i^iz-^t^itxmmit 

•r^:^tf)<x^^o »Jffli3fp^^A(*. mu^:K^ts(0 

i^)\.'^lBLXST<?^=L:tL—^ \zn LT(^-lc-r^ :Lti^X 

«a) t£it(*. pj&^icA*'r««&sA<fci)o 

[00 3 4] vXT^A*Jt^:^P-fe*>-9-2 1 6&i;v-<^ 

P3> hP—^ 2 1 orsloSSli*. :7<— ;uK/<X2i 

^r. xl*^•6^te(Da«^ca^i^sA^^»fit4M^lPl/^x 
5ci:A<-e*. €£or. ->X7^Aft(itBi:;fp-b-:/-y-2 1 s 
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at;-7-<^; □=!> t-n— 5 2 1 oK$U7';u^'-<A-r?S!l 

2 1 0^2l-5)Ci:A<T?#«)..-t*t(c3ttUT-7-<^7Q3> 
■y-ttiH. * *tfc«ffittif J: 5 «: 7 -f - K/ < 

[0035] 3. 

*1±5Ci:A<RrteT?fe4. -^-f ^P^VKP — ^2 1 o 

q , = k • a(x ^) • 7^ 



14. isSlfSU^tt f * jfi^Hffiiia f -'(cj:oT««-ri. 

$A*ui4. u yra^roffi^^AMiifmjeizJEES^^tE rii 
^p^roHiA^SL. Gp(4a««i->;;^xA^aL. xl4 

UC=u • f -1 (x) . . . (1 ) 

X2=UC- Ka- f (x) • • • (2) 

X2=K • U • • ■ (3) 

CCt?. KI4gJB<b^t*lf=>>X5^A<nStS*tlf=y-f > 

tN^. /<vi'::^<oi!i*GAi4. Gp(D^^ja ($ijffli/<<»u:?« 

L^, f (x) *<jE5t*jfiftt*fflett-^ci:*<-C#+l(4. 

[O O 3 6] 9![5(De}^<bJUTa>^-CS$ti'&. m^zt- 

-p ... (4) 



[ft2] 



• • • (5) 

;xvl-S*-r-S;J-'J 



a (xv)=— S©/<;U^X HP— J^eS 

[0037] m-/«yu:?/*-«l/a/hesgSI/S/h 



-SroBE:ftSTic j3i+i,ziSa>rt/<;u::?x h p— ^ 

(H4#Bi) A<, snase^ro-f >7^y i?x> h-7=: 
;uK3>t>P— 5l=l4^it^^•^TL^«. C<D!^ttl4. 

[»3] 



AP, 



S (4) 
[»4] 



AP 



(5) 



14. JaiT©J:3l=S#gi^-SCi:A<-C-#«. 



q,=kv-a(x,.)- Vr • P. • J^^^^ =kv -aCxJ- Jr - p. 

\ r • p. 



r • P. ^(Px) 



(7) 



f ( p x) zf-ji'^s. X i=«r -sff . 

PX= f (PSf P |) 

S (4) I4SC (7) roj:5l-##^x^SCj:A<T-#. 

q,'=k, •a(Xv)Vp. -P, •r'(pj = k, 



[ft5] 

f-'(Px) = 



1^ 
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rae]^ 

■a(xjVr-p, • - • ( 9) 



(10) 



2000-1 20603 



[0 0 3 8] msit. *i(i^tiri>3S:iN35a»sig«* 
romt^o. 5 cfcyt,** 

[0039] sett. r=0. 5<Da^(D. a«$*tfc 

[0040] 4. u ncpm^ 

^ r:>(DmumT^m—^^ji^y\t. x:/— oa)SS 

^aX&^tzib. «-/<;u:/7K-h (BP*,, p. t. a. & 



[004 1] Ca>raH<DSa^^ LT. 2-^a>=*isi 
(p. T. 3^i;a) M:^ (if-TfC) ms. 

O. 7 2<DP. T. ^tt;A7K-K(Zfcl\-C£E**glS6 
6. 7 6. 86. 3tt/9 6<be'&Lrt^i»Z*l^>(Z)/^;U 

T ^ ^ X — ^ •> I J > ^ jbx e> ai T t ^ <35 a * :^ □ :7 r ^ 

^ 1 1 oa)/'C;u::^^jg3lf ^) . * 

2. T^^iX— ^ra)ff**3fP'7T>r U ><;^LT. i/ 
[Si] 





n)vyi 0 










(?f*0D) 








(->U>^:6^t>T'\) 





[0 0 4 2] C(7>||J£(7)3^figtt. IdlMffll* * g 4{b 

•^--So z(Dmma>mmit. f^»7**iaaLTi/u>5r(D 

[0 0 4 3] ^tzzommommit. ^WttS*l^^-^ 
<D3SaMt^lc«^s&&t;fi^Sff:^^fzS-:5t^T. /^ji^yom 

Tf. hP— ^l::^iaM(Z>;i-— /^'^w-/ Kli^C 

[0044] 5. jFb^Sr^HiSCDj^Sg 

i^HiLH-^^^p p 3 > h p— ^ * {ixfc-f >^ g i^x > 

hTXTt?— ;i,Klzfet\r. v^^nav hP— ^tt. -t 
tl*^3iyf^l+€>*trL\^5^X^AlCOl^T^B-r^C^ 



vX7^A(zfcMt^lSS*^prtfe(C35:y. ^fci^R&WS^S 
-»%6^4:USa. &i;^H(z^'r«feibi4>i»K^b 

-M^^ttB (»(Dft:«. sa) iz^i-f^v^ommmn 

[0045] ^fz. Z<7>^m'7>r^P3> hP — ^(*. 

&i;/X(*vXi^A=i> hP— ^^2lt>*i 
- r^^^iX-^eD^ttES^ 
• T^^iX— ^cDJ!ra3lg:^p:7T-f 
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[0046] ^f>IC. ^filr-7>r<7P=3> hP — ^iccty 



[0047] mTCDS2&t/3li. 7<7^iX— 
[S2] 





✓ /J< 








X 








dx 

dt 


PLCft^ 


• PL C®:^:^t 




d'x 


P LCffl-ff 






d^x 

dl^ 


PLCtHf 






p 




• J^L 






' P LCgh^ 
























Tib 
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mm 






a 


0 


-h R9 n ^ ^ i-k ^ L 1 Ik^ia^ 431 fln 
/J BE Tr S V a tiLlKin llql 










dt 


0 










mmmm . 
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o<F<->;^T-AKI^ 









[0 0 4 8] 6, &m 

[0 0 4 9] ^ffi»SSJS:SljS60J^®i:Lr# 

[S3] :$i%miz^:h. ^^tmm^f ^i&i&.^m&f 

[05] *^^CD1 0(7)SIJ£CDf^fiH:icfc'&. 



[06] *«^rzcfc^i ooHJfitDJ^fifcfcitS. 35fi 
[0 7] :*:^B^<D1 0(7)||SgO}^®lCcJ:«>. aia^tt/c: 

SStfiJ^ H^M s^-r ^5 :7 fe 

[08] *96^lCcfe-5. /<;u3^A<2ofc*Slffi(0}^SS« 
a-riS:?P'v^0T?fc4o 

[??-^a>ift0^] 

2 asr<7^3.x— ^ 
4 ex h > 

6. 8 
1 o 

1 2 ea-fe^-y- 

1 4. 7 0. 7 2 /<JVy 
6 4. 7 4. 8 4. 9 4 ffB;ft^>f> 
6 6. 7 6. 8 6. 9 6 EE:^)«a» 
1 4 2 ItSS-b -^7 V a > 
-14 4 3£3S-fe^ va > 

1 4 6. 1 48 VUy-r K 

2 02 abS^X/t^— ;uK 

2 04 s^ai 

2 06 

210 "7^^P3>hP — ^ 

2 1 6 vX-xA$!Jffl3fP-fe':/-9- 

2 1 8 -y^—Ji^ K/^X 
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